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■•• em 

st<* 

e sse, m&m ££*raAi &3.w±?m2.s. ^ais geia &ass# 7»8ioi jeisb gee bss 

aiOIIHOi SiOIAI. &?l MtHE BBS «IO|ffl°| grown-ln 34)21 3W TOrm OWS 3L Si© 

astr^iBss msm gee bbss© 7issioi ass aae aas shoiihoii sschai, nso-c - 

1080*c0§A|2| a^Eg 2.3x/mln OI#«S aiOitfESAI ga» BaS«S **«Aia gEIS BBS Wlffi) 
S; lig S5*H1. 1150'c - 1080t:01IA)2| «ZM*£§ 2.3*c/niln OIS-SS «IOTOSAJ BBSS© 

«*sai?i3, 3 as 6i ei 2 eas.siipiiHg yma, ms bbs gzwsoi s» 20m. 
bssskssoi sins #?i QHioiis aaa bis abims czaofl site iiai+sss xo^ir 4= 20. 

grom-ln at). S3. Bt), ££12 BBS SOOIffl. £3D±?IB 

£1S B^ £=S «ei5 BBS 8Q0IHKHI 2JCHA), grown-ln Bt)37|2f 3 3711 3fe Bt)4= ATOI2I » 
nm UERHS 3EHS0IQ. 

E2= ZEZ\7\ S)S jSSIS BBS 811 01 BOS SiOiAl, grow-In BS)37I2)3 371© i&fe S»4= Al^ 
0|2| UEH.H = 3EH50IQ. 

iof ffl I^IS a aEai^i)fQ X/ ' ,f ^ *«= «« ™ 

ESS- 1±© £=&W 8)3. ^«Aia ©SS^lEI SO)S ^Eia BIS W\W2\ atiBES UERHir 39)= 
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0IO. 

e arse, &BW£?mom, -czs-oia strjss ^bis ess§.-S!^ ra m±m ss*m, 
a^ass »&s gae &aa apiu s pie assrfe .hhsh -serapio. 

»£» S^SISfeemlconductor Integrated c!rcult)2h aS Qti|0l£ »2 (fabrication)© fiOOIUSAI, 

&33£9m(cm)°g. «eis eras «ioinp r ?£ ArSBO.ers. nans assess woia 
on asa&roi sasra, »sa oHrOi-^r assap messKpattem faiiure)oi muw BO. 9«, 
n££ Baffle phwi^sj nee^s 0.3** oiafe dh$ diwisheioi so. new! 'anatlro.Ut 
ahtnas, quiqi^oiai neavsr-vs aua s»aib 4 aa/ne 21*101 ourai^si $m 9 ss« 
t**isi ^ ao, 

new, «as ea-9 apoifflw sow asatra 371^ ?fetr 9H.fti.-a&9oiot't!o. 

350ll~, 9999H' £Q9£ Grown- In a£J££ 93= #71 BSSiiOh €*9S £EI£ &aS 

■«»*£<M9 #01. fir im/ttin urns «srg ehslhsi oem asalret, asx^ol Aiia It 

(Secco solution, , *HME39*SS MAIES*' 92| Wja|)2S:'.flO|a| OAS (preferential 

etching, Secco etching)^ Sr3 EIE<plt)3Mi SXIH 4* SIO (a© «W53HS. (kokai) 4-1923453 5 

OIBItMflM aWS|.9AS| e# . sa«>«l£S 5S(vacancle$)2| ga>£1tcluster)U, £=48 

£7KJ3*Ei £S£I£ ti&iTO SSfl (agglomerate)*) £ftr : -499(oxlcte precipitate) IBISa 2££ 
Zf^H'SD. OiemasatWI OdrOl^r a££l£ X9¥(suface portion: 0>.S*fi| aoim Sa&rS, 

nas .owoi^si mM?\zz shss att£a bo. araM/oiaer asa&# *3ai?i = 201 t» 

&S|SfQ. 

Me SOL a§2J flMEl ^£S a4AI?ia(H9 BOI, 0.4 n/»ln 0|*«k 5521 99£EI fe- 
£S 4= 2lO= 3!0| grSXI SCKBB HfNSJHKkokai) 2-267195S SM&£). HBO. 01 »B 

1 »e»ie,- 2rS 93=' SXKexcess interstitial silicon atoms)2| AH££ §S 

(aggregation)^ aiK^ S« ^(dislocation loop)S »^EIfe aSStlOl IttM 901.0' 

UHWiSI Mf«a« £l»Aia 4 2iO. > 3 S^S «7l ! -»BISgfe tfiaH 4 SO. 0*tt)|i ^71 
BttMAIfe* aSSI «S^£^ CH?H er 1.0 mm/mln - 0.4 inia/uinSS i^4&PI QflSOfl, B9.9SI «£S0| 

s««i nsa His^doi ^ehbo. 

B 49121 saS «tt S «g2| ^B «*«!S # asa«2i ssoi ejas OUIOI^ 

s ^eis Eras apiffls czetoo 21*1 a^^tsa as*r&a ao. 

?rS*^ot a sb aeis eras ^toimon ssoiai, tf^raae sas floimsj growv-in a^ a^w 70™ 

■•OBfH '29 PfS^S Srer aEI&-999 90108 a»«0. 

a?itt Mm aoi, ^71 aas'sas noioa* a±a £»flfi3Ai &air^i9ss ^sais *ias sa 

7r5SrOI a2S(B 4 3 SDOIfflOil 310\M growrrln a«SI'a7l& 70n« 'OM XI&S ^ SiO. Oifif a 
£ DIUtt999tte'OIJIOI£nZ-AI 7I2J M9S- 9V9. '8K7I DHSOfl. &BS E«S SOOIfflOf SiOlAI 
^1 9 qtKI£S| 999 -wait-* «o. 

£^5r3Ai aair^iess ^^aiej ^a^ B9999 imtm aaa ^eis ©as hooibm si 

CHAJ, 491 9EIB M50X ^ 1080*C(HIAJ2J a^£9 2.3;X/a1n 0|£££ a01*rBA| «9A|?| 

!- 5101 HtBttftlO.. 

97itt-ui» sol a^a £2»raAi &a»^?iB£s ^aAieaeis Basse ?r5eiot asss aas 
Era® ssoimofl sichai, woib«2j erow^in a»s £2lb a^si gas eiftioi, dh* sis ssr 
o. ^7i as^^ ii5o*c -io8ot:«Ai2i'a2r^£9-2-3 *c/©inoi^^ aoiftiBAi *i9Ai5>is, asa 
«ra a7i?r^£s s^aoi, ourOii a^Ai ?|2| nzg 9V9 di*iktswbo. fftf, asat?ei s§ 
pi 2{^ia ^> SfojAi, as© mMiit 201 .9 am atr sao. 

^7|2| S«0fl SiOlAi, &a» EHBS nOIUSI i^.0,2 - BxlO^atoms/oa m\ LHS 6r= 2J0I 
HHBSttlO. 

asatfsi 999 "sia»pi *i*8Aife, a^fe£^ ix'itf°ato«8/ardi#sa «i& 201 bi&siw. eas 

21 as** ttN»m ^71 ^ItBAIS, 5x10 w atonis/(»r 0\*m W~ 301 d^SJSrO, 3E1LK 
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0.2 - 5x10 w atansArf B«2| S4sfeS7» SSS««S2I 339108 7rS S2H510I7I WISOfl. SfifeE7F 3 a 

*«hi ass asatia as& :ei«a 4 sta. 

S3Wi?IB!O0 21*11 S^F E=S gEIS &SSS2J SfcSSB. £71 eaSSLHSI &±&SLm 1.0x10* 
atOB>e/crf(ASTN 79K) OI8rS : 2*01 HWraftlQ. &te*E7h £7l2f 301 WSS. 3Satl2| £3 

01 □ 3X011 4= 2i2> SS@OilA) ££h *ISB S«OI g«IS 4 SO. 3S36ISE7I- 40: number/ 
erf OlSrS * 3D\ U8S0L DUIOli HI2W aCHAI 4*g0l t!^*l THtfi 4= an, 3S2I «tf£g 

ewsi «f£Aia 4 ao. 

Eth b ass a^a ssaw, asm ii50-c - ioso-cohaisi azteEg 2.3 •c/min oi£ss mentis 
a) ^ a = easei ^sAigj ch§, Basga 7is8K» ^ieis bbs suomg xo3«r=, sjeis ess 

e?vatiw aoi, czass gas Basse **siwb s^e ejesib, assssw Eaa= asasra 

«SS eiWtt *-2!Q. £tt>. 1150Y: - 1080>dHIA|S| gZMlE* 2.3 *C/<»ln OI£SS fl)OI«F3AI 3SS 

^«Aiaoii sjsb asatia asreiw * a7i rasou, asa«s oh? quasi- sd. £71 asa^si 
ssoi e»ei ei as * a7i rasoa, asa ii^ss g£Aia 4= aoi/d. asa a^g© ^£ai 
b 4> aa. 

£71 BaSgM E2L3S SiSES 0.2 ~ 5x10%toosArfS ftfe 201 UMHftlD. £71 B3SS0U E= 
EI5 £r±gE= 1.0x10" atoms/arf 01613 gfe 301 bUfSISKll. 

£7i» urn aoi. a^a n«s»ss 4=tmii czsgoo sjjb E=a seis sassi mzw atM, e 

=£l*r SiSE 9! 3SJ2I S*|S 76QOI*IE3 , 3SS 31 3S 3S3&© 5>£ B3S 301 

1H& 2«i*«£S -jVSlT 4= acn 

S£B ESSOAI SHif^lBSS 3SA12! &EI5 BBSS© 7|«fiKW «I2S £71 tf 35 &as aioiai 
OUAj, S5IS BBS SOOIIHSI grown-ln 3»SJ 37fe TOria 0|4 r S g 4= a?l UMStHI. QbKHiSJ 4g a 
iiliJ«i3f'*m 

e B-ssi geie Bas sooiiii aizweon sasra, ^sie. Basse a^s s=E*m usot - iobo-coo 
Aj°i azt^ss 2.3 gyuifoitfsaAnmeA.qtfsa. a ^ieis Bas sooieis a9»s«-?> 
5SD. netHe, czgjss rasa gas Bassi asa^«se siras^ 201 7^*0, snoim jess 

32 ns^«2s jgis© 4= »q. 

oi«k B-vae.tfi*M ssti aomB. e srss oiodb tisas as ba.10. 

B «92| asafef2| 37I7F CZgltHl ^E|5 BaSSI ^«SB Sil E5*fe 2W Q*J 

as«iiS2!2s« 1150-c - io8o*coflAi2j asa^EWi aw 2is*cti aoi. azt^s© 2.3 -c/oln 

.0I&23 m M0W23.»i, SS (aggregation) €S£ mi aSa«2J «S© 2|7ifiAI31. OblOl^g MS. 

«(i §(aioun2j ass)s°j asaaoi outlet ssie s&ai?ixi bs &ssi oiAut> seis Bas 
wnia ae 4* ao£ 3§ s2tm. n 2Eagg s^«km b -»as shswiw oissjck 

^. ai7J ^lEIS BaSLHOfl ££EIS « 51*0)1 Ai SSSJ §g0l eJSisiHS, aSJt^57KSiaCfe a 
01 enaoi aOHT. AbeSU- H. Takeno. Mat. Res. Soc. Sym>. Proc. Vol. 262, 3. 1992). □ £2fe 
5S SS2fS(vacancy agglomeration process*)! *5«S0SAI S^a t54S«£S Sqitlfe a2rS S 

esa»s 6iEis Base aa 4« suees. oi*n?> asa«© »i5 aae eas wiw= 3 
ai*r««ssw as 4= aa «7i »eo« ama, ssei .wtnouufii& ea. asei ss^es a 
iAis as7 r asHs, fete attaaa ^eis &as «opima naitsss asir.^ aa 

Ett/asa«2l 37IS. S52I SSSESejg gaiftfe AJ2.KHI -3H 2|S£!D. £71 SS2| SSSES2| 

g ii5o ~ lostrce! ass »aw asES. asssAi 3 ses^© bai^ss fiaAifia asatra 
37ia a^Aia 4= asoi oh#sq. tmH. e aami aoiAi, ass. gassse^ nso - iobo/codai 

2.3-C/mln 0I£. HIWSISrTBfe 3.5 X/«ln 0I«2| a^ES WOI*eAI m*EQ. OlSiaOl *r3, 01 § 
SSESajOtiAfBAIzFsS S2rAI?lfe a0l 7feSFES, asa«2| 3711 PUIOli MSMM QWtt SSE 
S27IXI Sfg B§ OUltpi SiAlB 4 ap. 

aas BasLHoii .a^s e=«ssjin. gassw Eaa= asa«a ass sjsiaih 4 a= ois&. 
«Kmr.uw aoi. ssursoi sa taasoiiAi asa msgzs. soia7i ansa ass cb^sq. 

OjaAl, ESEIfe SiSEfe, M3S tlt5£© SB 81 »4SAia 4= a= feE°! 1 x 10*° atans/erf 0I2SS 
»fe 301 UrBSjSrCK life£7r SEI5 BaStHIAI US4»l(»l.ld solublllty)ol 5x 10" atoms/ 

<rf oi^oia. aassj as»7F a«iaa. 3eihs, □ ssa ^ se« aoi uresjsicF. 

SSi. B WSHI BTSXreS SifeEOII [H««A| VS^ftlOI. 7>S aahSIS! Si&E£ 0.2 - 5.0x10' 
atoms/<rf SSI2J 319© KD. E5SU5 §±&E7I £71 a*ia 301 UI35I feSS. Si E3MI 2J 

tt asa«««a ff loi i aoiAi smsi ama a«&4= as. ssia ass 4= a= a asassj 
a tisj &ssi »7itr 4= aa. 

B!S> iiaS BaSOflAJ a^SXfe aSSSS t^g(oxygen precipitation)^ 5§A)2!Qfe 301 33 
abflfi aCH. F. ShiauraSI- R. S. Hockett, AppI. Phys. Lett, 48. 224, 1986). CaEfAl, 80*6! 
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^fe£(ixio*6to»9/£«rf oig>s as Bass M%tm, 7ria boib£s 3<m £*asfe am\± s 

SBOL SJBfch tf» 3SS(dxide precipitate)OI BBS 4 SO. 32123; B V32I ©SXIB£ g£2t 
SO 22! ix lrf* atoms/cor (ASTM "?3&) 0l*f2| tf±feES CZ B&a BBS Oil. §±S ES*I 
E£*l H SMB *«B*rSO: 

#7121 SOI Sli^feEB »S 7IS.CZ Baa EHBSPJAIfe. BS2J 9E7r SS)7 r a© 4 SO. 

3£1LI, g VSM *Va= BBS IH01I& MS SOI, 0.2 - 5.0x10*atoms/airS feES ESaOl 

2i?l UHSOfl, 2Bfc> UrSirifOltOllB §01, K.SunlnOi I .Vbnenagaa H. Itsal, J. Appl. Phys. 54. 5016. 
1983), B±2J SfflS 2!tt a^2| £Btt 3EB SB;4/SO. 

b vsoii aoiAi, ®^ ska Baa BBS«s.:ois .sot. as ^t\smm (kokai) 60-2511902 « 
soil xuis a» iroj vas : waop ipei. czboo sjti ^saih 4 sip. 

5. BBSS E7HJ . LHOfl V5?a DBS B3a SB §3)00 B*AI?IIl. 33B Sfe Baa 

bbsbb «*«*rE«i aassAi nag aasia as czboh stow, *is e7r_iuiw Dia a» 
is S7iu. a Baa stus S7i*i7iu. s?s s^b «m?*k= e*i7i7k£B Aigsioi. Baa 

BSS: LHM §£1 E*V 4 SO. BSLH2I E£&S BilgS) B4^±2| E£l££ ££= AlZh© 2S 

«£s*i, hoiv^ so. wis ea. b±We= 6>2> 5.oxio w at6Wc«^ b«s, sts mom 

4 SO. 

#7i£mi2r voi. asBssw Esa asaaej ass, czass aaa easBB **«sia bb. b± 
a esves-w siav 4 so. b*oi, bsbbsi ess ejraera sro. assi «»*eb wb sch, 

0.4 ram/min 0j*1S SB Bfi?h 371 pSOfl, BSHI B<Safi'fi»«'3HflV : * SO. 

£7ltt bf2> SOI, 115CTC - 1080'cOIIaW 2.3 %/oln OlSej xl^SSKM BBS BSAI3I& 

chmber of an apparatus)!))! SSOiAl, 1150-c ~ 1080'C geiDiAl BBS SI2|2| ^Z^ES S2JV 4 Si& 

azr&wi rass 4 so. □a»s«sfe. .a?Rfiysi s^ftra asaazteia s». es gaia sisi 

g§?IX|0f|A1 BSe--BaWE^.'»ea^ 4^@(«ater cooled r I ng)0l 21Q. 01 2^, 3Wc BSSI 

a^EB.pavHS^. ^aftte b«s wqiv# aio^ 

&?m tim mo\, czhwi sisi b^7i ehs b as bbsss *t&mw. &?\ sisslhsi <^ifeE5 i 

xlO^ atcas/otf 0»rS *fe aO| UI«S|*IEf . 

aas Ba8.BB.<*aiviB; ^*eb #71 i«iiwi:-&sB 7is»asa wa * so. nm boi, sd\ 

U2| iRS4B.B-£AI?iaU/£SI7l±SI SirB S7fAJ?|P|Li, B*|7| VeiS feT^TIU. SEB5 B B3S 

§a)sj mw ii flicHassw, <gmw 2E« btii jatuv 4 : so. 

^7i2r aoi ifa; Wajife iss B4:7KEsa52 d^7> «^aoi. s}a»te a^EODAi sspi Btas 

^71 fe-as BSSBB CZB2S SB 4 SID. UI513 B2J0IE BEIOIAldnner diameter blade 
slicer), SIOIOI B'BVBS'BaolB S«S 32B BaOli» «. SBS «0Olffl7I EIEg Bf 

S, EHS, MS, SOI Sir ITS BBS 4«tCf: SB. HrH^ SSS B73 OtAUIDI. AflS SSI DB. SB 
E 4«V 4 BSft/al 3! S!B 5S2| BtH. ^011 Dja «B«I 5S0I SfSIB 4 

SO. 

^i»Hr2*aroi. b BS2I «as sas mo\m=. a^s eh«hi nsor - ioktcohaisi a^*%EB 

2 3 *c I n 0IS2S Xfl CHSra Al £3B>^IBI°S «KSAJB B3B BSSBS 7rS8IOI 2012 3!£S 
3£1^ ^aS BBS SflOIIHOII SIOIAI, SSBMAISI BS3V=, 1581 40,nuaber/arf 0I8IS OHS «ID. S 

«. ouioi^ «soi aoiAi s»b ass 4 »e aaasa«s tisi &s«i a7iv 4» a?i ims«, phi 

Oli2| *BB.S»«I ^IflV 4 SO. 
(SAIOH) 

0I6I B W22I 6IAI08 9 UiaWlfe B VSB MQ imZS- B2WI mCW SIAJSQ. OiaW MBS B 
BS2J e«B tJ-S*l= 2® OIUP-- 

(gAiw, uiiaoi) 

(zbihi ceiai, 40ka2i Baa cias «es sia iea» E7iu(Hi:»xi*iii, »»i<ioo>, sia 6a» 

9 P EMS BBSS 67HB S82| /SB^SS! 1.2to/olrtHlAI a^AIHQ. 3BS 57Hfe, BSW^etS »fe 

Baa $ooiiHB Dia Baa s^toii ^aeioi, asm b^se^i 0.2 - 5.oxio*atoas/a<s aE« tm 

AJ eiBAiab. aaSLHOtAI 0 8 - I.OxlO" tXtm/«*S\ 7it*& feE7l BBHEB B7I E7H-I2) fflS^B 

loftlscf. kb TBaa eas ass*isi mam aisaa yws*isois*ioi. nsort - iodoxmaisi 

yRN»ES 1.2, 1.6. 2.3. 3;0. 3.5X/dln2S WOieiaAl 2|2^£| BBS S3 SBSISJQ. 

E OS BBSBsi ttjEr aisB E1SCT »3 a^rSO. 3 BaSSS 1150*c ~ iOBfrcOIIAI 

H| a^EB 2.3 -C/mlnSS JOOISfaAl a^AISD. 3 BBSIH2I ^ifeEa 0.8x10" atomsAafS HOI 

astci. 

&y\ m\m= Baa bbssb skiioi sss aaoi£*ior@ois ass. esmB. ehs, oob a aa^i 

SOI 7WISO. □ DST Bill TeS^i, l J^E * 012121 7121 BWKfl. 6B*I SI9S 
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sfe assess gsis ebsb auasraa. 

£S 0.2 - 5.0x10** atoas/co£! 22h £=£IXI 2.3 X/&ln2| ^^ES 

XH£S #?I2* U£ SflOIIflSJ gran- in LST(User Scatter Ira To^raphy)£ ^HgftJOl 

mmisgn. 3 siat £2D(i uau siq. £12*5201] uek=* urn «0| f blUSi SHtt.azt 

<5E 2.3-C/minCHIAi ggi 0.8x1 0*atoras/arf2| @S££¥E1 SOiS SIOIBISOOAJ; g£l 

ESmXI.&g ^SOilAi SOIS «fl01ia^H4 growv-lh 3&H7fe 2f 14QnB2i@(£2) ^E3, B±B-££tt B 

#7l£Htt2HfS ^EIS e€S SOOIiaOfl ASa0flS(S8cco etching)© tm. t!DIS£3 H3!2MSa £!» 
8ra/gSS«(9rpwnrin BtHBE© SS8PI WKM njMSE(plt.density)M ASSKftO'. 2P\ SSS. 
gQ¥(8h6ulder part)S^E12| TJEI^ 10. 20, 30, 40, 60 E£ 60ca>2! ««0ilA1 ©SWI^S ^2*2J 
BBSS01A1 30)2 «lp||H2J.§^, §92^^ t»g/20l Slfe OIEI » SflOlIB Se^OHAI 4*«8|»CL 

3 sas' £3 ~ saw uehS sick E3s s e=s snsi aas Bassss^a ©aoi^s ^ei* 

BBS SlOlffl BSBtlBE£| AF0I2I »7ia SCN^fe E4£ Sig 

E£8KQ, gzHfEg 2;3 •e/olnES SIOmSAI ^AI2! £71 SSS^EI gCHS 3EI5BBS SB0HH2JS 

a^sg aoi^aaiEoiQ. sst s^e eesw am ^sAia shhhi sss^ei sois gas bb 

§ eOOIfflSJ SSStJSE© aOI?^ 5^21 SOW. ARrtiSS 8HOIIH S£«HIA|2| Ba« UEf 

urn, ssss ssrsew #3/201 a= aawAisii aatauauiDi. &ra^sssiioim ?s±?oiiai2i a. 
am uma. 

E3WI LEW biei- iWI. 27m4%, a«ii£= ad«0. "lEIES. b^es 2.3-c/win 01 

^©1, 3;6 < c/Biin OI^OI H^SCfe 21 a 4 s SID. □ 0IS=, &7ISJ- BS Ha^EMA) StJSJ 
§201 eiXBEISS, 3 3?l7h 0IA8SI8PI IMS 2! 22S 3*8 4* 2JQ. 

E40II UEfch Bia- aOL B »82| 6135 BBS «80IH|2| JSIIiOflAfe, S!4^E?f PIS 221 

□ 0IS2! I.Omffl/'a.lnOI^Oiafeai, 3S!7i*W 8H SS. BSB&BE?h S2H2I 8mi£S SOIS 8JOI11I 

amnatii em, as asess^a ©aoiia asioim s^onaw tisj ohs m^ eifcaaD. ^, e 

aSOll [ESS. 9101053^21 asa'yaE?^ 40 number/orfe! EH§S SttOlffla ^ei * » 

E5M Ley urn eoi, saisi ^eis eas shohhodai esattSE=, sas^sj aa^(6houider 

portlon)S^E) D 3 ¥«H)A1 tSEHJIiS 8HOHH0HAI BOSS HQ. BaSgS) ^QVSV 

ei 20cb a«a 9i«oiiai, sas^Ei ^EHDi^a wmim asa^ass 6oo number/crf o\ma. 

e ass m ^AionooBej-sas as ohjd. gAirafe ooaioih, s?^o« 7ina 7isst 
^sajos gatk ?«&?wn, ^Aist sfg a saw xnssfe ass. oibaoiaE e asei 

oos aoi, s aatfflc sas^iaa? ohje>, ms bsssi im a>soi °i^ei& mczbcxisoi 
afha iaa^?i as asa)2i oiiatrEra s& b<§» 4= sjq. a. -aair^iia-oie eoi= ae.^ 
a saa^iea? pK-ia, mczhe sum. 

BWSIJSJB: 

&?m am aoi, e asoflAis aaa^iBM sisioi s±i ££t» «iaiS'Baaefi"«8bius 7hs^ 

0) fe'EI5 BBS «t01ffla 9SSS« SEIS BBS 80OI1H21 Orowi-ln Btt'SI 70nn 0I9S 4= 

sich, puwiisi «a as ss^s© sf^Aia * sta. atf, b agon smra, czass hiss ^jeis 

BBSOflAI BSBfiSI «S6 2|»lSfe 20l-7ffeftUl. SlOIBHESdWlAl 9X13= BSa^3?Pf DH° OWI 

*m, asa«^47^ oh^ sis ^eis bbs syoims, ^bsi oem mtttszz 4= sio. 

Sig E=8lSAi &3&ib?IB£S ^«AJ3 Elfi BBSS© ?mtm HSB «a& WBS SJOIfflOD a 
0jAC^7l ££12 BBS SIOIIHfeiei arom-ln BSfHPPf 70n» 0ISJ2! 2Jg «S£S*fe ^EIS BBS «fl 

oim . 

sig essibai aa©i?ie°s ^sAia-^as bbs@s 7@8fcn Hiaa^sie aas nomw si 
oiai7^7i «ae Bases iibox - iobo-cmaisi a^sa 2.3 •c/»in oi^s flioi^aAi ^«a& 

3Jg ^S£S SH= 6iaS BBS SdOlffl. 

BlltfOII aCHAi, ^EIS BBS SnOimUISl BifeE^ 0,2 - 5.0x10 M atom8/orf S! 33« *h 

s^asBBs suoiia. 

§?»4 

10-5 



10-5 



^2000-0005835 



SiOi/d; 491 g£15 BSS S0OUHLH°l §±fe£71 0.2 - 5.0x10 atotns/W 21 21 ^®2.3. 81 

cr fe'EIS ess noun. 

jgimw S!oiai, &ei= ess sooiniuisj i.ox ioVons/arf ois© as ^S££ &t= ^eis 

B©S H1DIIH. 

HI24KHI SiCHAi ^£15 SSS SII0!IHU12| d*±feE:71 1 .Ox JO^tona'arf 01812! 31© §S2S8I£ ££15 

ess siioim. 

sjoiai. see e§§ aionamsi d+ife£?n.oxio"atoo»'atf oi*i°j 21© 392s sis urns 
B33 aioiiH. 

nam sjoiai, &eis bss siioimuisj £h£fe£?M.oxio"atona'arf oi*ei 2© ussssfe &eis 

B3S 8HDIB. 
VMMI 

*B1iMHI SJOIA), SBOIffl iSSSJ aslt}^E7M0 nufflber/orf 0l*ra ag iS£g«lc £Eie BSS 81 

Dim. 

10 

J3I2%MH! S1CHA1, 8H0IIH I3&»2| asanas?! 40 nunberA«t 01812' 2© «SSS 8fe &EI5 B3S SO 

oim. 
s^?*r ii 

S13trtH) SiCHAI, SJIOIttt SSfe'SJ 3SS«3i!S7M0 nuirfjer/crf 0IS12I 33S SUSS 8Kr gEIS BSS 88 

oiia. 

12 

Wtm SICHAI. 9H0]ifcl £2»£SJ. ISSffiOl 40 nunber/arf 01*12! 2© 592S *}£ ££15 BBS 81 
01111. 

13 

XDSiMI 2WHA). SllOlttl £S2H| gSlSaS^I 40 number/erf 01812! 2© S9£S 8^ fiEIS B3S $11 

oim . 
s^?tri4 

W6&0II StCHAl, SHOIffl £S£2J a§S&S£71 40 nunter/af 01812! 2© §923 8fe £i£IS BSS SI 
01«. 

J9)7tHHI SiCHAi SOOIIH £Sg2| asaiHIS7> 40; nunber/arf 01812! 2© §S££ 81= &EI3 B3S SO 
Olffl. 

§fft£ 16 

21CHA1. SOOIffl £S22I SSS%!ffiE71 40 nunber Art 0j812! 21 «3°et(= 6JEI5 BaS «0 

oim. 
aw 1? 

££15 B3S 8UOIIH© 381281= SteiOII SiCHAI. gSiS BaSSOl g-fc© £3E81j1. H50X «• 1080*cOtlA) 
S *All".3 X Vols Olttkl MH8I2!AI «*«£! OS. g£IS BBS SOOIHI© »28|5LS 71351= 

4'Eie eas sboiihsi 
m=nt i8 

niTtHNi sicHAi, &am±9mw si*i ®±n s.ss ass Bass© mstm. &>\ Bsssoti e=ei& 

S&*£?t 0.2 - 5.0xlb w ato«is/<rt2! 21© §S££ 8K= g£IB BUS S0OI1H2I 
19 

a^ttlTM SICHAI. a3»±?IB0l 2|*H B£7I £J£S g£IS BSS@g ^SSIffl. #71 B3SS0II ESEI 
£ t*±*Z?l l.Ox 10" atoms/arf 01812' 2© *9»B Sfe tfBIS BBS WNVS| Ja£«tt. 
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mum acwAi, aBtr^igoo sura** kes gei£ sbssi 4e&ufl, &?\ &m%mw 

1.0x10" atoas/crf 0l*£j aft ^9££ *fe B39 W0lffl2| KS2&»a. 
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